passage of water and dissolved substances across a blood-tissue or Wanscapillary" barrier is considered to occur as a protein-free fluid at a rate proportional to the resultant difference of the hydrostatic pressure and the osmotic pressure of protein and other macromolecules.
Small molecules, such as sodium chloride, have usually been ignored in the transcapillary force balance because of the presumed or measured equality of activity of such molecules in blood and in interstitial fluid in the steady state, and because the classical filtration hypothesis incorporates the assumption that water and low-molecular-weight solutes (micromolecules) move together and not independently. This interpretation has been substantiated for lipophilic solutes, which show no osmotic-transient effects at body temperature in the cat hindlimb (33, 34 of the cat and dog hindlimb (mostly skeletal muscle) which last for several minutes. Although the early workers recognized the osmotic effects of permeant solutes, they attributed these effects to the production of an osmotic pressure from the transbarrier concentration differences of these solutes in accordance with Van? Hoff's law. The lesser osmotic effect of small solute molecules as compared to large solute molecules was attributed to the more rasid reduction of the transbarrier concentration difference of the smaller solute because of its greater permeation rate. It was pointed out by Staverman (38), Grim (16) , and Ussing (41), however, that even for a momentarily known or an experimentally fixed concentration difference, the osmotic flow induced by a permeant solute would be less than the osmotic flow induced either by the same concentration difference of an impermeant solute or by the Van? Hoff equivalent hydrostatic pressure difference.
The ratio of these two flows is denoted the osmotic reflection coefficient of the barrier for the test solute.
The Vargas-Johnson experiment (43) yields an '<ob-served reflection coefficient" defined as the initial rate of weight change of the isolated, perfused organ following unit from a femoral artery. The dog was killed by an overdose of pentobarbital (2 g), the chest was opened, and the heart and lungs were removed.
Most of the heart tissue was discarded.
One or more lobes or the entire lung were retained.
The pulmonary artery was connected by 3@hs inch ID Tygon tubing to a gravity-feed, upper reservoir containing approximately 2.5-3 liters of perfusate. The outflow connection in early experiments was through g@hs inch Tygon tubing tied into the left-atria1 appendage, and the mitral valve was sewn shut. In later exDeriments the Tygon tubing was inserted through the mitral valve opening and sewn in place by means of a purse-string suture. The pulmonary vein or left-atria1 connection was made, via soft rubber and Tygon tubing, to a lower reservoir, containing about 0.5 liter perfusate, from which the perfusate was roller pumped back to the upper reservoir. In the pressure-response experiment a positive or negative change, Apt, = R Tnp& in outflow (left-atrial) pressure was made, and the slope change in the slow linear phase of the weight transient (Fig. 4) 
The filtration coeff'cient, -Kf in equation 9, and the test solute OSmOtiC reflection COefhCient, cd8 in equations 10 and 11 are the desired barrier parameters.
To obtain them from the experimental data requires evaluation of the various quantities on the right-hand sides of equations 947. In equation 9, @/Afii, represents the ratio of the change in average pressure along the capillary to the change in outflow pressure and is estimated later in equations 15 and 16. In equation 9, (1 -represents the osmotic buffering effect in filtration, that is, the primary filtration due to AT disequilibrates the resident solute to produce a AC,, which then exerts an osmotic counterforce to Apt This effect is evaluated in the APPENDIX.
In 
Values are means & SD, with ranges given in brackets.
In parentheses is given the number of exDeriments or runs.
The perfusate flow rate per lung weight, 100 p/WE, ranged from l-4 to 22 ml/s per 100 g. Much of this range was produced in experiments in which the purpose was to study the effect of perfusate flow on osmotic response. The mean of 11 ml/s per 100 g approximated the value at which flow was set in the single-flow experiments. This flow value was generally the maximum value at which the lungs were close to isogravimetric at the start of the experiment. The mean edema rate of 0.5 g/min per 100 g lung was the average of the slopes of the weight base line determined at intervals throughout each experiment and for all experiments. The edema rates ranged from 0 (isogravimetric lung) to 2.3 g/ min per 100 g (at end of experiment).
The lung vascular resistance, equal to (inflow pressure -outflow pressure)/flow per 100 g lung weight, ranged from 0.17 to 6.5 with a mean of I .4 mmHg (ml/s 100 g)-I. These resistance values may be compared with 0.5 mmHg (ml/s 100 g)-l for a normal in vivo dog lung, corresponding to 13 mmHg pressure difference, 3,200 ml/min cardiac output, and 200 g lung weight (approximately 27 ml s-l (100 g)-'). partial return to base line after reaching a peak value was often observed. These features are discussed later.
The response to changes of outflow pressure of =t: 1.5 to 4.5 mmHg (Fig. 4) was an initial large weight change (several chart widths, tracing readjusted electrically) with a transition over 1-2 min to a slow but constant rate of weight change, observed over a period of 4-10 min. Both changes were in the same direction as the pressure change. The initial fast weight change was interpreted to reflect mainly a vascular volume change, and the slow weight change, a transcapillary flow of fluid in accord with similar earlier interpretations (24, 27). The initial slopes of the sodium chloride responses were converted to observed reflection-filtration products, (~~f)obs, by equations 6 and 8 and were plotted against perfusion, 100 F/ VVl ( Kf ohs = 0.038 tt 0.011 (2 SE) cm/s
In the present experiments a change of outflow pressure was accompanied by about half this change of inflow pressure (Fig. 4) to five responses) showed no trend with flow and was therefore averaged over all runs to give 0.27 =t 0.05 (Table 3 , column a). For the other solutes, V,,,/Vl (solute) in each experiment (one to four responses) was averaged and divided by V,,,/YJ (NaCl) in the same experiment (one to five responses).
This ratio was then averaged over n experiments (Table  3 , column c). These ratios were then multiplied by the NaCl value to give I&,/1/1 (solute) ( Fig. 4 were made and the initial rapid weight change generally attributed to vascular volume change was measurable (less than one chart width). The vascular volume change per unit outflow pressure change per 100 g of lung was approximately 2 cm3/mmHg per 100 g. About half this value was measured in response to an inflow pressure change produced by varying the perfusate flow. In a 200-g lung, an estimate of maximum vascular volume change in response to a perfusate osmolality change is 0.2 X 2 X 2 = 0.8 cm3. This change is of the order of half the total weight change produced by a 10 mosmol/kg change in perfusate osmolality. However, essentially the same weight slope change per unit osmolality change was found for perfusate osmolality changes up to at least 50 mosmol/kg
(1 inearity of response). At the higher osmolality changes the inflow and outflow pressures still did not change appreciably, and the maximum undetectable vascular volume change could therefore have been no more than about 10 % of the total weight change.
The rapid onset of the weight transient, the sustained linearity, and the rapid leveling off to an apparent plateau value (Figs. 2 and 3) require comment. The Reynolds number in the inflow tube from the upper reservoir to the lung (Fig. 1) (APPENDIX) that =/AC, = 0.67. The equilibration effect decreases as flow increases in much the same way as the corresponding tracer permeability effect (8, 22, 35) and could account for the increase in the experimental reflection-filtration product up to a flow of about 10 cm3/s per 100 g. Above this flow, however, the equilibration effect levels off too rapidly (APPENDIX) to account for the data. An increase of exchange-area S with flow is plausible, however, from the known increase of extravascular volume with flow (14) and could account for the data at the higher flows. "Pore stretching" at the higher flows, due to the higher intravascular pressure (32) which increases the filtration coefficient per unit area, PI, would not explain the data because there would be a more than compensating decrease of osmotic reflection coefficient, gdse That is, for a pore-cell, parallel-pathway barrier, the overall or measured reflection-filtration product is the sum of the reflectionfiltration product of the pore pathway and the reflectionfiltration product of the cell pathway (19, 30) . Pore stretching implies an increase in filtration coefficient of the pore pathway, but evidently implies a decrease in reflectionfiltration product of the pore pathway (a given solute molecule should osmotically induce less volumetric flow through a large pore than through a small pore to the values of 0.10 (39), 0.02 (12), and 0.024 cm/s (17) obtained by others for dog lung. The present coeficient is also close to the average value of 0.044 cm/s (based on (S/W),,,,1, = 70 cm2/g) f or cat and dog hindlimb skeletal muscle (9, 27). Since osmotic buffering corrections should be similar in the two tissues, these results suggest that, as regards normal blood-tissue filtration, lung capillaries are similar to skeletal muscle capillaries. R$ection coeficient. The present observed reflection coefficients, 0 b 0 $, were determined essentially in the original Vargas and Johnson (43) manner by dividing the initial weight-transient response to the test solute by the filtrationphase weight-transient response to outflow pressure change in the same lung. Vargas and Johnson used albumin responses instead of pressure responses on the assumption that the osmotic reflection coefficient of albumin was unity. In the present investigation responses to bovine serum albumin were obtained which were of the order of half the responses to outflow pressure change. A similar observation was made by Pappenheimer et al. (26) . It is possible that the present pressure slopes in the supposedly pure filtration phase (Fig. 4) still contained a contribution from vascular volume change and that the bovine serum albumin responses more accurately yielded the filtration coefficient. In this case the present observed reflection coefficients should be approximately doubled. Further investigation is necessary to resolve this point.
The present observed reflection coefficients, in the range of 0.3-O-4 for all the test solutes (Table Z) , did not exhibit any obvious increase with molecular size of the test solute ( Figs. 2A and 3) . If only because of the large statistical uncertainties, the present results are not necessarily in con- (2). Although these additional corrections are thought to be small in the present preparation, much more detailed experimental and theoretical investigation is necessary to establish rigorously the lung endothelial osmotic reflection coefficient from the VargasJohnson type experiment.
Taylor and Gaar (39) found reflection coefficients in isolated perfused lobe of dog lung, by essentially the same method as the present one, of the order of I/ l&h the present values (gobs (urea) = 0.018, cobs (glucose) = 0.026, Gobs (sucrose) = 0.044). Furthermore, the time scale of their weight transients was at least one order of magnitude slower (minutes) than the present one (seconds). The present magnitude and time scale of the transients agree with those found by EfFros (10) using hypertonic bolus input and chemical detection output methods. The reason for the preceding discrepancies is not presently clear. Aside from such fine points as increase of reflection coefficient with molecular size, the present observed reflection coefficients, or osmotic effectiveness, of the hydrophilic solutes from sodium chloride to rafjinose are of the same order of magnitude as in rabbit heart muscle (42, 43) or in dog hindlimb muscle (9, 26, 28 Vf,&Vl = 0.27 (Table  3, 
